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. List of compounds in Figure 2 analyzed for elemental ratios using EI mass spectra, including the chemical structure, name, molecular formula, molecular weight (M w : g mol -1 ), and the ratios calculated directly based on ion composition (O/C cal , H/C cal and N/C cal ). Compounds No.1-43 have been identified as degradation products of MEA, MDEA or PIP as summarized by Gouedard et al. ), glycolate (100 µg·L -1 ), formate (100 µg·L -1 ), glyoxylate (100 µg·L -1 ), acetate (100 µg·L -1 ), chloride (30 µg·L -1 ), methanesulfonic acid (100 µg·L -1 ), nitrite (100 µg·L -1 ), bromide (100 µg·L -1 ), nitrate (100 µg·L 
Information about chemicals
Amino compounds, including ethanolamine (MEA), diethanolamine (DEAOH), triethanolamine (TEAOH), methyldiethanolamine (MDEA), piperazine (PIP), bis-2-hydropropylamine (BOHA), methylamine (MMA), dimethylamine (DMA), trimethylamine (TMA), and ethylamine (EA) (all >99% purity), were from Sigma-Aldrich. Ethanolamine hydrochloride (MEA·HCl, >98%) was from Sigma-Aldrich, the chloride salts of MDEA and PIP were prepared by neutralizing MDEA and PIP with HCl (37%, Sigma-Aldrich). Other chemicals include sucrose (>99%, Fisher Scientific), glycolic acid, glyoxylic acid, sodium acetate, methanesulfonic acid, malic acid, malonic acid, oxalic acid and maleic acid (all >99%, Sigma-Aldrich).
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HR-ToF-AMS data analysis
The AMS data were processed using the standard toolkits SQUIRREL v1.51H and PIKA v1.10H, written in Igor Pro 6.22A (Wavemetrics, Portland, USA). The toolkits were downloaded from http://cires.colorado.edu/jimenezgroup/ToFAMSResources/ToFSoftware/index.html. The results reported in this manuscript were determined from analyzing the W mode spectra. All spectra were fitted up to m/z = 190.
Since argon was used for atomization, interference of air signal at m/z 28 was negligible. The The PIKA software employs a peak-shape modified Gaussian fitting algorithm to deconvolve and quantify the signals of a user-defined array of ions. 2 Each ion is represented with a custom peak shape function derived based on analyzing known isolated ions in the background spectrum. 2 Choosing the right array of ions to fit is important for PIKA analysis of a raw mass spectrum to determinate the ion composition of the sample. Given the fact that the degradation products are dependent on the precursor amines, the mass spectrum of each degradation sample was fitted using a custom ion list determined based on carefully examining the raw mass spectrum and the residual spectral signals to avoid over-fitting or under-fitting. But for a specific amine, the same ions were selected to fit the pure compound spectra regardless of the vaporizer temperature and were included in the ion list used for fitting the degradation products.
Generally speaking, the determination of the signal intensity of an ion that overlaps with ions of much larger signal intensities based on PIKA fitting tends to be uncertain. This is the reason that 
Lab-generated PCCC degradation samples
The composition of flue gases from coal-fired power plants is dependent on the type of coal and design of the coal combustor In this study, the degradation of amines started with 7M MEA, 7M MDEA, and 1.7M PIP. A mixture of air with ~200 ppm NO 2 was used to mimic the major oxidation degradation conditions that likely occur in the actual PCCC absorber. The degradation lasted for 2-3 months to simulate the solvent conditions after many cycles in an actual PCCC plant. In addition, the temperature during degradation was kept at ~150 o C, this temperature also mimics the industrial condition in the PCCC stripper column, which could cause thermal degradation. Overall, different from many other studies that mainly focus on one type of degradation, 5 our degradation samples are expected to contain both oxidative and thermal degradation products that are likely present in the actual PCCC facilities. This is verified in Tables S4-S6 , which indeed show the S7 presence of both oxidative and thermal degradation products that were observed in previous lab studies or plant samples. 2 Response factor is calculated as: Peak height (in µs·cm -1 )/solute concentration (in µg·L -1 ). 3 The method detection limit (MDL), which is also the limit of quantification (LOD), is the smallest measure that can be detected with reasonable certainty for a given analytical procedure. First, we injected the purified water for 3 times and determined the average peak height at the retention time of the target ion to be the blank signal (x b ). Secondly, we injected 7 times at a concentration which is close to the detection limits (for example, 10 µg L -1 for TEAOH) and determined the standard deviation (S) of the peak height for the 7 duplicates. The student t-value for 7 duplicates and 6 degrees of freedom with 1% probability level is ~3.14, so the detection limit is determined as: MDL = x b + 3.14S. 4 Linearity was determined as: maximum concentration (in µg·L -1 )/MDL (in µg·L -1 ). 5 Correlation coefficient (r 2 ): Each calibration was repeated to check the reproducibility, so there are two correlation coefficients for each cation. 6 The reproducibility of the measurement was determined as the average relative percentage difference (RPD) of each point, RPD i =│x i1 -x i2 │/((x i1 +x i2 )/2)*100%, in the calibration curves. Table S1 . S10 Table S3 . List of compounds in Figure 2 analyzed for elemental ratios using EI mass spectra, including the chemical structure, name, molecular formula, molecular weight (M w : g mol This work S17 ) between the mass spectra of the eight identified MDEA degradation products and the correlation coefficients of each product spectrum with the sample spectrum. Mass spectra of unit mass resolution (UMR) are used in these calculations. ) and maleate (100 µg·L -1 ) (lower panel). For anions, there are two co-elutes, which are formate with glyoxylate, and oxalate with phosphate; since glyoxylate and phosphate are unlikely important ions in amine-based PCCC samples, these coelutes should not be a concern. 32  31  30  29  28  27  26  25  24  23  22  21  20  19  18  17  16  15  14  13  12  11  10  9  8 MDEA/sucrose, and (c) PIP/sucrose. AMS spectra of the binary mixtures with different mass ratios of amine to sucrose were first obtained, and then each mixture spectrum was decomposed according to equation (1) in the main text, where i refers to the corresponding amine and sucrose, respectively. 
S8
Tables
S9
20
The spectral peaks are colored by 9 different ion categories listed in (a). Figure S7 ). Elemental ratios for 250 o C spectra are calculated using the new factors obtained in Figure 2 of the main text, while ratios for 600 o C spectra used the factors reported in Aiken et al. 20 The spectral peaks are colored by 9 different ion categories listed in (a). Figure S7b ) with the one reconstructed using the multivariate fitting algorithm (a), the scatter plot between the two (b), and (c-j) NIST spectra of the eight degradation products used in the fitting. 
